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(54) LUMINOUS DEVICE 

(57) Abstract : 

PROBLEM TO BE SOLVED: To contain red system luminous wavelength components 
having little changes in a color tone or a brightness for temperature changes 
by a method wherein a specific luminous element and a specific fluorescent 
substance are selected. 

SOLUTION: A main peak of luminous spectrum from a luminous element 102 is 
within 365nm-530nm. Further,; a fluorescent substance is at least a type 



selected from aMgO. bLi20. Sb203:cMn, dMgO. eTi02: fMn, gMgO. hMgF2. Ge02: 
iMn, jCaO. kM10. Ti02:lPr, mM2203. (Pl-nVn) 205 : oEu203, M3202S:pEu, M420:qEu 
(wherein a-q are composition ratios, and Ml is at least a type selected from 
Zn, Mg, Sr and Ba, and M2 is at least a type selected from La, Y, Sc, Lu and 
Gd, and M3 is at least a type selected from La, Y, Ga, Sc and Lu, and M4 is 
at least a type selected from La, Y and Ga) . 
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53 0nmF*5CC$>5<!:itCC, «*Hi*aMgO'bL 
i^-Sb.O, :cMn, dMgO - e T i O, .: f M 

n. gMgO'hMgF.'GeO,: iMn, jCaO 
•kMlO-TiO, : lPr, mU2 2 0 3 - (P...V 

.) :O s : oEu,0,*»6»«3tt5*l>tt< S© 




1 

mw t *»t zmtmm^ $> o r , 

65nm*65 30nmfi(C*5i»C fulB^^B 

aMgO • bL i 2 0 • S b 2 0 3 : cMn, 
dMg O • eT i O, : f Mn, 
gMgO * hMgF 2 "GeOj : iMn, 
jCaO'kMlO'TiO,: 1 P r , 
mM2 ? 0 3 • (Pi-„V„) 2 O s : oEu 2 0 3 

^gf fl {Mb, 2 SaS6, 2 Sb S4, 0. 001 
Sc SO. 0 5, 

lSdS3, lSeS2, 0. OOl^f^O. 05, 
2. 5SgS4. 0, OShSl, 0. 003SiS 
0.0 5, 

MlttZn, Mg, Sr. B a <fc DiSJRStiS^ft < 4 
1 «• j + k + 1 = 1, 0 < k S 0 . 4, 0. 000 
2, 

M2ttLa, Y, Sc, Lu, G d <fc 9«JR3tt44>tt 
<44>lffi 0 0. 5SmSl. 5, 0<nSL 0. 0 
OUo^O. 5tft^ 0 

[SIWOB2 ] SWfc»**4>tt< 4fc»b»3fifb£»**# 

r*o^ra**«3t'4-4»HR-?-4, »»#*^<Dpra 

fute^^T-^nSS^^{t^J¥«f*B4, pSI 
{bft*<t^«P|£*»»4(DlHCc. ^KfaSigi^c 
6>>>F-:rtD I n a A 1 /S G a t . aJNIOgffii 

SgIB I n a A 1 £ G a a _ a_ £ N»<Daffi#0&_L, £ 

By IE I naAl /3 G a*. a_ £ NJl<DBtJS# 1 0 0^> 

aMgO« bL i 2 0 • S b 2 0 3 : cMn, 
dMgO • eT i O z : f Mn, 
gMgO • hMg F 2 • Ge0 2 : i Mn 

mtmS: 0 fflL, 2SaS6, 2SbS4, 0. 001 
Sc SO. 0 5, 

lSdS3, lSeS2, 0. OOlSfSO. 05, 
2. 5SgrS4. 0, OShSl, 0. 003SiS 
0. 05r&£ o 



(2) #RFF 1 0- 1 9 0 0 5 3 

• 2 

fb%^b^¥^S4(Dratc, y^u^^n«JS4tt 
0 pffl[WB«l«r*tf InaAljSGa^ a_/3N®Ot§ 

fltG I n a A 1 /SGa,. a_ £NJ§<Daffi#0feLh, /S 

ffi#0«±, a + /8ffl^l*«, 

fltffBI naAlSGa,. a.(8Nl©IS^ 100t> 

10 # 

aMgO • bLi z O • Sb 2 0 3 : cMn, 
dMgO • eTi0 2 : f Mn, 
gMgO • hMg F 2 • G e O z : iMn 

mt^o (IU 2SaS6, 2SbS4, 0. 001 
ScSO. 05, 

lSdS3, lSeS2, 0. OOlSfSO. 05, 
2. 5SsS4. 0, OShSl, 0. 003SiS 
0. 05t*l) o 

20 [m^i 4 ] «#»*s4>& < 4 bmm&it&tozmt* 

T*0»i1««:a«#-rSfB*JR J F-4, «g»W^<D*j* 

#s#T&:l*7^ff 4 or, 

0 n S^JK»4 ttflnaGa^aN £ W 

U 

«WEnffl^#6»S«De*S5x 1 0 ,7 /cni 3 *t 
flufBI n aGa 1 .aN»CDaffi3&S0<t0^:*< 0. 1 « 
30 T, 

flu IB I n aGax.aN»CDJW»*si 00t>^ Hu- 
AJW±, 1 0 0 0*>^* hu~Aj^Tr&£4ft$c, 

gMgO • hMgF 2 • Ge0 2 : iMn, 
j CaO • kMl O • T i O. : 1 P r , 
mM2 2 0 3 ■ (Pt.nVn) 2 O s : oEu 2 0 3 , 
M3 2 0 2 S : p Eu, 
M4,0 : qEu 

40 ®fegl 0 flU 2. 5^g^4. 0, OShSl, 
0. 00 3 ^i^0. 05, 

MlttZn, Me, Sr, B a J: OillRS ti&'Pte < 4 
1 ffi, j + k + 1 = 1 , 0<k^0. 4, 0. 000 
0 1 2 1 £ 0. 2, 

M2 &£L a , Y, Sc, Lu, G d J: DilJR<*ft£4>ft 
<£i>im o 0. 5SmSl. 5, 0<n^l, 0. 0 
0 1 So S 0. 5, 

M3«La, Y, Ga, Sc, L u J: *) i8!R<*ft&4>fc 
<ifeli e 0. 0005SpS0. 1, 
50 M4ttLa, Y, Ga <t «3 SIRS ti^^j: < ti> li B 



3 .. 

0. 00 0 5^qS0. ITifcS. 

itmmt^m^mwm t ©race . yroi^T-cmsti'tt 

»Jnffl*«tt**tM n5Ga,.SN)IOgtt)S*W 

ftrt H I n5Ga,.5NlO5«i!i50<t.f)^t< 0. 1 J£J 
T. 

file I n SGa a .SN@©liSJl#l 0 0^>^X hn- 

erMgO • hMgF 2 • GeO, : iMn, 
j C aO • kM 1 O • T i O, : lPr, 
mM2,0, •' (Pl.VJ.O, : oEu,0„ 
M3,0, S : p Eu. 
M4,0 : q E u 

5&t*m.. fib. 2. 5^g£4. 0, O^h^K " 
0 . .0 0 3 £ i £ 0 . 0 5 . " 

MlBZn.Mg, Sr, B a «fc 0 jfflW3ti54>& < £ 
fell, j + k + 1 = 1 . 0 < k S 0 . 4, 0. 000 
OUl^O. 2, 

M2ttLa, Y. Sc. Lu, Gd±DI^3h5^Ji 
<£*>1«. 0. 5Sm^l. 5, 0<n^l, 0. 0 
OUo^O. 5, 

M3«La, Y. Ga. Sc, L u <£ 9 MtF. 3 tl 
<il>li. 0/OOO5^pS0. 1. 
M4HL-a, Y. G a J:<3iBJR3ft-5d>& < £ <b 1 «. 
0. 00 0 5Sa^0. 1T*5„- 

[»9§©lttBttSMin 

[000 1 ] 

[ mm±<Dmm^m 3 *^h^« . LEDf^^u-f, 
^ » f> mitt?, a v *-&c*s«4 >s^r- ntcw 

[0 00 23 

^U— F <«T. LDiilr>5) ». /J>S 

.£*r©*i 0 ii o cc^t » 1 1 > 5 mm&m? & . ■*©*:«>«• 

a^>^-£^«*©*?2g£UT#Jffl3ft-Cl,>£. * 



(3) ^P3¥ 1 0- 1 90 0 5 3 

4 

Stt/c. CtttC{4H,>RGB©=Mfe£FJfflb/(:LED-r 

[00033 }r\z&mztizm£m<D¥m 

[0 0 0 4 3 L#>bfc#6. 31i5E©£C5"5jm^©-5% 

*±© £ C %^^SttftM(c4i}i»riK«AS(c|6%^r«6 

[0 0 0 5 3 jS*fiSR*»iWfaCK:»}16lIt8tt»36i'' 
•Ytf-FibTtt. G a A 1 A s . GaAsP, A 1 G 
a I nPfe£'*^HCCfe-^4>©*S3pJJl§nTI,^. 
©fcsb, RGB <ffr> ©«6*IB|-*aMt*Jl 

SC£{cigHi / rfiS^bK:*f'r4felB^«a©^b^ 

ftSfflCifclfijaR^ (AdSWfe, BjM»&) ©WKtClt 
^•c'tt©***-?- (ca^fe) ©qett***;* 

30 [0 0 0 6 3 RGB©^^^^- F^ti-en^^ 

#cc apb^©s«, &etcni/"cjBK36iA<^>i/©ftr 

ti-CfeSWMt?*S. Lfc&*o-C. RGBrtWjrS^jH* 
*m*>6*Slfe*JS^©iSfe}fe'&WfflL/Tafe^*^3te 
$ # £ £ fiS^fbfc «fc V A Y & £#*&«:* 

40 [0 0 0 7 3 $ htCs mtVA F««tifc*fettf 
- f & a&3fi«3636»«c £' £ 3 itZtc 

dt»fC B, RGB Jfe £-##£7fcpJfjB&&L v 

C<D£5t£3&t#A*- Ftt. ^^©fe^eSCC^J 

£©fe©^ ?r^7fe 3 -a- SW^CC *} (, »r W^fe^RO'W 

*y-<*-K**n-etl«ffl*?5*»ttt>. LED? 

50 



(4) 

5 

[0008] sfc. _kj*©*n< , iccwett 

* <Dmaamff>&*waMtfrjz* < nft o > a 
sAwwifKiofti'h. «&t? 6 ^ £#£ czms 

[0 00 9 ] ^WBlAti^tc LED?. 10 

1 5 2 6 0 9#&*L ftmW-l - 9 9 3 4 5 #£3Rft £* 
(OEISSftfcSteJfc^*- FfcHf&L/t. C*l6©ffe# 

rat, » r m<Dmt^nm^ < is* stscims, 
[ooio] M:Wmcit, $&tm<Dx.*ji*-^> f^ 

HW <5ftfc# 9 y±fei"(CEB-rS. LED?. 
LED?, v'ifimi hirvtcJ £jI/*?2>.^ Zfoii'-X Y 

tfrti^ti&mtocmmziiz. ^lt, led?.7 - 20 

FSBW* ft£*KLE D?y ^*><E> 
©3fc£tRiR L/««SE»-r S«36«W*«W $ Hit 

«nxo88©a*wwa{c»*iiiBft«*y-r*- F£-r 

[0 0 1 1 ] 3WHR^-3&>i&©»*aESK:J:»)BieSti5 

abt««ttv m^sm. m#m»3 aaawb 

|fe^^*P6©f&3^g*jfcE©5Sl> *>©*>£ 30 
St'SffiR^iSQftr-S. &Wi#S:^^<5©Sb6?&]a 
£ifcfi<Dgt > & ©*> <E>@^&g^ £ & & © £ # * 

[0012] 

f*> . y^mt^m-m^-^m^mmtm<D 

ttt, LED?. 626* L fc^BMft *•£>*! 
£r *>* J- * sKBflgftlcff < ft 4 . SHiWcM o 
rti@tor3fex^;u+--*iS< ft4„ c©*§-£. ^16^ 

£>£o 50 



^fI3¥- 1 0- 1 9 0 0 5 3 
. 6 

[0013] mmc^/^^^mvzm-f htiftm.^ 
»*. *&*^©*w j W'H»BMte&»& ©anssft £ -xatc 

63*14, «*^-<*-Kil/ , r5Wffl-r4*i^tt. 

^*>6>©*^©JtAft £"£3££KR$<* C £#T?#ft(,>„ 

*ftt». J^Tt*. C©±Sfc*##»ifc3R 

6 ©iSx * J: r ^&BJS?©3J{b* 

-a*? . ^ifi«-r«ii:gSES^«: j: «5«^tt^t§c u 

feUSA^fbT 4 nJDBtt & * 4 . 
[0014] $ 65c, 9&titM<DfmK.J: 

>ft t'^^^^-r *&#*T*6©i6 

«e 7 + - ft o jk 9 a i/«*wrrr sti^ 
t>&4„ 

[0015] L-fc^-oT. *«?8BLhlBiWH*»«0. 
^©®T4>fe-rti©fig«6-Ci!>ft l,»9fcfe^©IS5fc?feR(& 

k, js&jfiii*aft*<fi©a**iB*?itefta[^bft«<b^ 
y&mtt t. immrn fciSs&*©is*«aaE»*j«* 

[0016] 

£LT3 6 5 nm*65 3 0 n mrtCC* ££*«:. S* 
&l*aMgO • b L i 2 0 • S b,0 3 : cMn, dM 
gO ■ e T i 0 2 : f Mn, gMgO • hMgF, • Ge 
O, : iMn. j CaO • kMl O • T iO, : lPr, 
mM2 a 0 3 • (P,..V.) 2 O s : o E u 2 0,fr%mtR£ 

*l£4>ft< ti>— m~c$>z. 

[0017] tU 2^a^6. 2^b^4, 0. 00 
l^c^O. 05. l^d^3. l^e^2, 0. 00 
l^f^O. 05. 2. 5^g^4. 0. OShSl. 
0. 003^i^0. 05, MlttZn. Mg, Sr. 
Ba J:9jliR;*ft£4>ft< £4 1 «. j + k + 1 = 1 . 
0<kS0. 4. 0. 00001^1^0. 2. M2B 
La, Y. Sc. Lu. G d J; D »tR3*l5i0ft < £ 4> 
IS. 0. 5 ^ m ^ 1 . 5, 0<n£l, 0. 00U 
o^0. 5-C&4, 

[0018] *^HJ©li*^2 JClBtg©#l*i?S«. ^ 
XMifi'pti < t t>£<bi|ft£{!:$fe¥attt-?*> «3 nj«*4 

%*-r 4 £ . i^*^©-sitt^:^s(c <t o m 



7* 

^"rum&ttzhyi/ F-7'<D I naA 1 /SGaa.a. 
<8 NJBtDffittJB **TU InaAl/SGa^a.jSNl 
©atttfOfeLL 6m&0&±s a + /8ffi# 1 I 
naA 1 gGa^a.tfNB©®/?**! 00t>^h 

• bLijO - S b 2 0 3 : c Mn , dMgO« eTi 
0 2 : fMn, gMgO* hMgF 2 - GeO, : iMn 

[0019]fiU 2^a^6, 2^b^4, 0. 00 
Uc^O. 05, l^d^3, l£e^2, 0. 00 
l^f^O. 05, 2. 5^gr^4. 0, O^h^l, 
0. 0 0 3 ^1^0. 05^^,, 

[0020] **gi©flW8i3 ^mo^mytmmx % 

^f-n1fi§<bfe0 pSWM^I naA 1 <3Ga 1 . 
a.j8N»CDffit*J14*U, InaAl /3Ga a _ a.<3N 
■©affi#0£LL (8ffl3WO«±, a + |8«#l*« % 

1 naA 1 flGai.a.iSNiOlf^l 0 0t>^ 
hn-A«±r*SiftCC, »*«KO»iSa:*SaMg 
O • b L i 2 0 • Sb 2 0 3 : cMn, dMgrO-eTi 
<D 2 : fMn, gMgO'hMgF.-GeO,: iMn 

[0 0 2 1 HIU 2^a^6, 2^b^4, 0. 00 
l^c^O. 05, l^d^3, l^e^2, 0. 00 
l^f^O. 05, 2. 5^g^4. 0, O^h^l, 
0. 0 0 3 ^ i ^0. 05t$)^ o 
[0 0 2 2] *3MB<DI»3#!4 (cettOft^SK. » 

es nr »*»fi<t o sifts©******- ^it^w 

^a«BSi«cO nS^RW«J4#tf I naGa,. aNl 
AMSttitfL, n^»SK^5xio 17 /cm 3 
InaGa 1 .aNl©at^0J:Wt<0. 1 
tTF, I n aGa^aNKOlS^l 00t>W ha 

1 0 00t>^FD-AaTt$)^.ift 
CC, S*ilOfflUS^gMgO • hMgF 2 • Ge . 

0 2 : iMn, j CaO; kM 1 O • -T i O, : 1 P r , 
mM2 2 0 3 • (Pa-nVJ 2 O s : oEu 2 0 3 , M3 2 0 2 
S:pEu,M4 z O:qEu, ^6i81R3ft£4>ft < 

[0 0 2 3 HIU 2. 5^g^4. 0, O^h^l, 
0. 003^1^0. 05 o MlttZn, Mg, Sr. 



(5) EpHHM 0- 1 9 0 0 5 3 

8 

Ba<fc9iI!R£ftS^fc< <hfc 1« D j+k+l = l % 
0<k^0. 4, 0. 00001^1^0. 2 0 M2te 
La, Y, Sc, Lu, G d <fc 0 ti5ii>tt < <h 
1«. 0. 5^mSl. 5, 0<n^l, 0. 001^ 
o^0. 5 0 M3«La, Y, Ga, Sc, LuJrO® 
3?S*i44>*r< it II. 0. OOOSipSO. 1. 
M4«La, Y, Ga«t0aWSti4^>ft< ifc 1«. 
0. 0005^q^0. 1 

[0 02 4] *«W©MWttI5 CcBBtt©5H££IKtt, #6 
10 XMft'ptSi < £ fc»b«»fb^^*r* 0 

^ft^o Jfe)63R^naMlb«l^b^«** 

pffl*^b»^t^»¥*f*Jli©BCc, 
^n«jg<k&0 niM^gO I n^Ga.^NI 
©?Stt»*«U WWfitt#5xi 0 17 /cm 3 ti 
±, In^Ga 1 .5NKDm^Oj;0^<.0. 1« 
T, I n &Ga,.dNmcomm^i 0 0*yt?X hd- 
A«±T*5±*«c. SMfM^gMgO • h 
20 MgF 2 • G e 0 2 : iMn, jCaO - kMlO-Ti 
O, : 1 P r , mM2 2 0 3 • .(P^V,) 2 O s ■: o Eu 2 
0 3 , ,M3 2 0 2 S : p E u, M4 2 0 : q E u#>6ilJR£ 

[0 0 2 5 IffiU 2. 5^&^4. 0, O^h^l, 
0. 0 0 3 ^i^0. 05. MlttZn, Mg, S r , 
BaJ:3«ttSftS*i>tt< j+k+l = l, 

0<k^0. 4, 0. 00001^1^0. 2. M2tt 
La, Y, Sc, Lu, G d <fc K>MVIZ *i£4>fc < t i> 
IS. 0. 5^mil. 5, 0<n^l, 0. 0 0 1i 
30 o^0. 5. M3«La, Y, Ga, Sc, LuiOil 
iR3*iS4>tt< <tfe 1«. 0. 0005^p^0. 1. 
M4teLa," Y, Ga <fcO«RS*lS*l>tt< ifeli. ■ 
0. 0005^q^0. ir£>£ 0 

[0 0 2 6 ] 

6 «r«36««CC cfc -o r SSft 3 * ^>^7t 

[0 0 2 7 ] »«:*«W(DI6*SR^K:fflC»6ti5J|fb» 
6 5nm^65 3 0 nm) *j»*<t < 

mftm<Dmmmmmm&±&<Dia\ < m&xm < , lot* 

50 [0 0 2 8 ] gp^, *3(agaK:fflt^ti4Si6!»»£ L 



C6) 

9 

tb, 

9\Mlctt L X (OiVKte i>m*2 ft a. 
[0 0 2 9] 2. $6##¥ftl*Lh3-e*ft:«>. »fc«I* 

5ci„ io 

[0 0 3 0] 3 . aStCJ: oTJWJ: < mfwmtt C 
io 

[0 0 3 1] 4. »*3R^ifi»«:raiSft**B^. S£ 

[0 0 3 2] 5 . mt%4 t- KOfUfflJg^fClSD-CW 

[0 0 3 3 ] 7 . fetB**fflJj&bl£l>B«£fc©M:#^© 

iB^ik-c*i*wtc»bii«tt eta t^m^mt s c 

[0 0 34] Cft6©^#£iii&fc-r€>©<i: L-T*^ 20 

raMgO • bL i 2 0 • Sbj0 3 : cMn, dMgO 

• eTid : fMn, gMgO • hMgF, • Ge 
O, : iMn, jCaO^kMlO-TiO,: lPr, 
mM 2 , 0, • (P,.,V,) ; 0 5 : oEu 2 0 3 , 1^13,0, 
S : pEu, M4 i O : q E u#><5311R§ft-5>4>& < t 
fc— CftCCcfcO^^^^ScmSftfciB 

;u^-36*J^IBjfi«TlWia«:j«BH L/c*§^-e£> 

[0035] Mi^mamtms<D—mtux, 

0 4 rtccai<k^ y t> &m¥m#>&m^tcL ed? ^'2 

2 0 2©#«Siffi<*CCt9:We>ft)t#«eB2 0 5 <hOC^ 
ft^ftSSiKtCgSffiS-a-T**. 5MgO • 3L i.O 

• S b 2 0 5 £l.TMg s L i„S b 2 0 13 : Mn£x#* 40 
um IB* Cc Stfc^LED?-^, i»Htt 

2014 Ori^— K3l»9lL-«Mb0RRSttS. C©«fc9& 

f'j7'2 0 2^^tl5. LED?-j7 , 2 0 2^ib 

m3t%S*> <=>©ffe& iLED?^202 *>*>©#£ © 

[0 0 3 6] *aW{CfflC»6ti4»««»» 50 



<BH¥ 1 0- 1 90 0 5 3 
• 10 

5. JWWfc£3B«ft<bOTB. aMgO-bLi.O 
•SbjO, : cMn. dMgO • eTi 0 2 : fMn. 
gMgO • hMgFj - GeO, : iMn, jCaO-k 
MIO-TiO, ; lPr, mM2 ! O i • (P...VJ , 

0, : oEu,0„ M3 2 0,S : pEu, M4,0 : qE 

[0 0 3 7 ] ({IU 2^a^6, 2^bS4, 0. 0 
Ol^c^O. 05, 1^(3^3, Ue^2, 0. 0 
OUfgO. 05, 2. 5^g^4. 0, O^hS 

1, 0. 0 03^i^0. 05. MIKZn, Mg, S 
r, Ba«fc»)»R$ftSd>&<£fcl«. j+k+l= 
1. 0<k^0. 4, 0. 00 00 1 ^1^0. 2„ M 
2BLa, Y, Sc, Lu. G d «fc K) jKRSftSii>ft < 

0. 5^m^l. 5, 0<n^l, 0. 00 
l^o^O. 5. M3(iLa, Y, Ga, S c, Lu<fc 
»>»K3ftS<l>*< 0. 0005Sp^O. 

1. M4iiLa, Y, Ga <fc<9jI!R3ft£4>&< <b4> 1 
0. 0005^q^0. 1-C*>^ 0 ) mfflfaWfrtt, 

it&s&mm* earn $ t\m.%mw* mm- zmmtSi 
¥mm*&¥&t Lnxamvgm s n & *» ^ t y 

[0 0 3 8 ] Jfe)tJR-¥-36»^ftH13ftfc'5ra«36ift 

•e#s^^a>6©3fc#js«-f 5^skw< »fits«t t> 
Air*, mycmmtmmtettoitm-pmi. jmmzm. 

KlJ:^. ^fe^©^*^S^£fffig©feig|?rS«3-& 
[0 03 9] «*»*©*W»*B. aifttt^W^ttK 

Kitn^oro*««t©»flriia***i>t*^B. 
■frhoftti. *«-tt<>r©l»*«t •)*»«:< <, 

^K^e^fb^WJb^T^,, ffiTj, ^*«!IS©^W 



11. 

9<j>&< -Tic t©j:5&. m:#$®©# 

ttS. ttflt»*ftdr*IIW3-tt*Ci«cJ: 

ff & £ «c «t k> 9ftHMR©&$iiK« . a * iiiR-r set 

#-C#£. C©«fc5tt»flf*»tMtJ:<WIWflrr*BW 
V&ytffll&CDW-ittf&fflfiO . 2/im*>6)0. 7mid-C$> 
5Ct*ijff$l/^. Sfc. ffifitfMtasO. 2<1 og-> 

[0 04 0] *«W©S»6««tt. WJCfWHR^-ifcT 
**t>BiE«UrEIB3nflJflWJHttiLr (Ee) =3 
W- cm-'«±10W- cm-'HTKtel>TtBiS)$K 

[0041] (aMg 0 • b L i .O • S b.O, : cMn 
»*»R©£JS£) aMgO-bLi.O-Sb.O,: 
cMnf»S<D4MffifNiUttt, MgCO a . L 
UCO„ Sb^i, MnCO^mntL-C^rti^ti 
■5:3:1:0. 00 1~0. 0 5 ©^Vtb-Cffiffl-r 

400 •c©ss{c-rsm^^j2 n»m&au s^tdf 
#im*5 6 o °cv\ omrm±ms.c-cm^a^m 

ML (SSL «««:«%jlot:*»WH:ffl«,»e>tiSMs I 
Li.Sb.O^ : MnajIffWRijeBSS-ttSCi^r* 

2^b^4. 0. OOl^c^O. 0 SLTZZtifift 
2 C ©S#-8m«*3^©|&5fc* : ?-*> e»©^fejg 

[0 04 2] UMffO - eT i O, : f Mnf»f 
<D&J8&) dMgO • eTiO, : f MnM^M©^ 
(jfc&ffitflJtL-TB. MeC0 3 . TiO„ MnCO^ 
mmtLX^h.^ti2 : 1 :0. 00 1-0. 0 5©* 

2 5 0*^ 1 4 00 T©S£tCT^-W2 BSHflifiX 
L, 56. ULW&mW^ 5 6 0 'CT 1 0 1$mXkM®. b 

n^MgJ i 0« : Mn«*8Hr*JBsSS'tt*Ci*«"C 

«p{c. SJWSK^&S-e-SfcfetcB, l£d< 
3. UeS2, 0. OOl^f^O. 05tt5Ci 

ccafttwfc*^©**^*^©* 

[0 04 3] ( gMgO • hMsr F, • Ge O, : iMn 

i mmmo&i&m «ugo- hivuF, • Geo, : i 

Mna*WK©4fiR*j5fe«4l/-Ctt. MgCO,, Ge 
O,. MnC0 3 £M*4<!:L-T-en^ft3. 5:0. 5 : 

1:0. ooi~o. o 5 ©*jutkt?<gfflf s. -en-? 
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*Wm df (Cte«>5. *tt«* 1 1 0 0 1 2 5 0 *c© 

s®{c-r^m*«ERSb, $ e>(cBgfg#ffl«,# 5 6 o -cf 

K«:fflt,>6n*3. 5MgO - 0. 5MgF, • G e 
0 2 : Mna36l««B«8tf6Cim4. C©« 
#*«©£-*»*«, 6 5 8 nm-cab-So Si® 
£{CfSte<*-tt-5>fc©K:B. 2. 5^g^4. 0, 0^h 
10 0. 00 3^ iSO. 0.5 <!:•r£C< , :a5^1'-gL• 

l,>. C©M^SB*^W©^fRT-*»6©^gSffliJ© 

[0044] .(JCaO-kMlO-TiO,: lPr 
■SBfc««©£fiH£> J CaO • kMl O • T i O, : 1 
P r ffHSO&Sffii LtlJ, C a C 0 3 . TiO„ 
Pr t O„, H J BO J ?:*'-^5JH^L1 200^6 
1 4 0 0 'CV 2 Wllli'^"f>TiKti. ^D n a5r*0 

C»6nSCaT i 0 3 : P rf3ti!4W3t5Ci 
20 tfiXSZ. C©I»»©f-?ijiS(J;6 1 4nmt?3o 
-5>„ MlttZn, Mg, Sr. B a «fc QMIRStl 

j +k+ 1 = 1 > 0 <k^ 0. 4. 0. 00001^1 

go. 2 ©«&*«#* ia>. c©s*^«*«w©» 

[0 04 5 ] (mM2,0, • (P...V.) ,0, : oEu 

^.SfflfOtta) 111142,0, • (P.-nV,) 

,o, • oEu,o,m*«rti©4jaa*ii/"Ctt. y,o 3 , 

30 Eu,O a . (NH,) ,HPO„ V 1 0,*#-.>U5Jl>iB 
-&LT)\sS.j-itiMlcm#>-C 1 10 0*6 1 400*^2 

»8K:ffll»6hSY (PV) O, : Eu&3£»K«j&J$ 
§t5Ci*st*5. C©t«l©f-^iKS«6 2 
0nmt*5. £c*5> M 2 BY . La. Sc. Lu, G 

d£K>mft.2tiZ>'J>rj:< ti> i«r*0ffMi©7cS-rfe 

■a-STtibtClJO. 5^m^l. 5. 0<n^l. 0. 0 
40 0 1 £ o £ 0 . 5©ttffl*J^* L-t>„ C©m*BJKB* 

sad©***** e> ©^^fffiSKusie $ n#^c-r 

[0 04 6] (143,0,5 :'pEuf»I<D4M) 

M3,0, S : pEu&%mm<D&jmm±Lx^ Y, 

O.iEu.O.iiBM-caSBBa. ffim&tUTpjXZii: 
•2.. C©B5!r©Eu,O 3 SB0. 1 *>6 2 0 m o 1 

cwai^i^^tf-cs o o*>6 i o o o'er 

i»^?rS^UTJl/5^t&««:An 1 0 0 
50 0 'Cfrh 1 2 0 0 •CWSSCCJ: <0 2 #>6 3 ffifflS^L/T 
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lCB\,>*misX-fcftBMlcm^htl?>Y,0> S : Euf* 

M«6 2 7nm-C$.5„ ftfc, M3SY, La. G 
a. Sc. Lu J;*)Sft.2ti2>$>tj:< ti> 1W.-C$>*){«} 

atstciSi&s-ftsfcfetctto. ooos^p^o. 1© 

[0 04 7] (M4 i O: qEuS*«(«©4fiKft)M 10 
4, O : q E u»36««t©^RSffi«li Ottt. Y, O, £ 
E u , O, tC 7 7 9 * * <!: LT * -7i££^»n L- 3 ISimesC 
®£TS. ig-£H*4« 1 2 0 0 *C#>6 1 6 0 0 *C©££i 

5 y>^cJ:S#ffc^Tt,>. *HR. t£ML SsSSs 

6 1 lnmt*6. &*J, M41JY, La. Ga<fc<3jl 
(CttO. 0005^q^0. 1 ©j8ffl*JJff $ IA>„ C<D 

[0 04 8] (*«9!©»*liWiSKfflt»6ti4-e© 

J: K> $hm «fc < flftf £ *>©©fl&. nJ1=l^:©S^SffliJ-C^j 
^«£<f6:£njfl&&fc©*£tf. ^©fc«£8363R-?-#>iE>© 

scai-cti. #»9§©»**«©fl&«:. sst^^ccf 30 

•e^CitC <fc D^&^g*>6©^©RGBiSftfiS^Ji 
«Ci ^»SSe©l6*««**tr«* ©«*&*»*$ 

[0049] *^©««««Ki)nit'rjt«fl«isaaHDj 

©«J8bfc-C»W «fc < «#T5I«tt9t#!»K£ LT«, -fe 'J 

^A-cffgsnfc-c •? h y -7A • t;U5-*7a • 

fc-C -j Y V >?A ■ TA-S-^A • v Ymm-ftMH 
». *f6Wtcfflt>6ti4»*»*4|ai«©B*tt*»% 
^o?I^CDJS«K-r*4»fe)fe*«wrlta3fi©** 
aMt»3Rfb^»**fl:*>6©»ei. -fey 9 
ATttfgjnfc>f7 h y-7A • TAS-^A • 1j-*y 
h»»*BHt©Jtei©«eK J: 0W*S?:WLltWe 

[0050] -fe y -7 ATttrSSftfc-Y ? h y -7 a • tju 
s^-7a • h^m^ffiL-ctt, a*©a«! 

Bl«B&«J»!W*W6»n4. *ftWfCtt. (Re,..S 50 
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m x ) 3 (A 1,.,., I n.Ga,) sO.i : Ce ({ML. 0 
^x<l, O^y^l. O^z^l. O^y + z^l, 
Rett, Y, Gd. La*»6&Sa?J:0a*?3tlS^!5: 
< i ft©7cSR-C&£,, ) ©£#*Httt ££ LTPtf 

[0 05 1 ] (R e,.« Sm„) 3 (All.,., In,G 
a,) ,0,, : Cett, 1j-%-> Hfjg©*:©, ft. 
0**#«:3B<. ig^i' h;l/©tf-J'AS4 5 0 nmft 
mcZ-&Z>C£ifini*Z>. ifc. I6^f-^fc5 3 On 
m#ififC«fe-S:7*EJ- Ftt**^^* h^Ui-T'SJ: 

L#>&, ffi)?g©A l ©— 3J£Ga-Cgj£nrSC£ 
t^S«I(C->7H, S/cfi^©Y©— SP£ 

[ 0 0 5 2 ] *fc. SMb«B&b£*MMW**flllr>fcL E 
Df-y -ft, -fe y ^ATfltSSn/e-f h y >? A • 
5--5A • YJamffitoH (YAG) (C#dt®7C 

jRotvyw (sm) ^tfjtmwi^t 

[0 05 3 ] C©J:5aa*««a:. Y. Gd. Ce, 
Sm, La, A l SO'G a ©JSf4-i LTSMbl^, Xiii^ 

W&tt~C+fr< l cm&LXm. , ft*&Z>. X«, Y, Gd. 
Ce. La. S m©#±J!eaR*{ISi«|ftJtt?M{C*)!l 
L A:^Jf?**JgM-r L ft: ^ © ?:«fiSS L Tf# 6 S * 

itlMtfUi. ^fbr;U5-^A. iwt^ y •> a i 

«tp 1350-1450° C©®ftffiffi-C 2 -5 B#F^j^ 

r. ifcfr. »Sl. fg«6, ft^icgi&ltcfctsci 
[ 0 0 5 4 ] -fe y A-cffistifc-f 7 F 'j ■ja ■ r ;i/ 
f y - Atww- 5cia?) Sbfc&g^sjfcgffljsc 

*©fc»*«w©a*»jt*-fe y OA-cftffi^wc^ 

h y <7A • t;u 5-^A • ij-* v hSt»SKJlO^ 

[0 05 5] fi{b«fXHb^R^M4-^6SkU3ti 

TfiMi'ffilcDMMjl^ C i its 4. MzKMIt 
©*!-&*£ <fc 0 ^©feiT-S C £#t?* S fe©r* 
4. *tt«JtC«. *e*i|6*nII6«C«*ft*«tUTS r 
! P j O,:Eu. Sr s (PO.) S C1 :Eu. (SrC 



15, 

aBa) 3 (PO«) ,C 1 : Eu, BaMg,A 1 
16 0 27 :Eu, S r O • P 2 O s - B 2 Oj : E u, (Ba 
Ca) , (POJ 3 C 1 : EuttiTaWHWcWStl 
So B&tfZtt'Zimtemytmi t UtZnSiO,:M 
n % Zn 2 Si0 4 :Mn, LaPO<:Tb, SrAl 2 

So 

[ o o 5 6 ] *fc % a^<D»*««**iffl-r*»^ 

[0 05 7] C<Z)<£ 5 CC«©»*«ir**Jfflr * C i 

[0 0 5 8 ] («S^1 02, 202, 302, 80 
2) ^mJitcm^titiZ&XM* <fctt, aMgO-bL 

i 2 0 • S b 2 0 3 : cMn, dMgO • eT iO, : fM 
n, gMg O • hMg F 2 • G e 0 2 : iMn, jCaO 

• kMl.O • T i O z : 1 P r , mM2 2 0 3 • (Px-.V 
fl ) 2 O s : oEu 2 0^ M3 2 0 2 S : pEu, M4 2 0: 
QEu*>6*KS*i44>tt< tfc-«oa*«I*»* 

MOCVD^HVPES^ci^SSJ:^ 

W^aptfletortt, InaAHSGa^a.^N (fi 
ls % OS a, 0S/S, ^libtM 
$-£T*>£ 0 *»»©«Ji4Lrtt, MI P I 

[0 0 5 9 ] a{b«J*^b^«N£ai»*JiaiES-tt4WRCC 
-f7\ -ecDfte, xtr*;u (MgA l 2 0«) <D«fc5tcl&lf 

14<OS«Offi, SiC(6H, 4H, 3C^) , S 
i, ZnO, GaAs, G a NISfl^©tt*44fflC*4 C 
IS»tt©Sc«{b»3R{b^»^W»«:Jt* 
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t>. ;t?7T-ltt, <SSr^fiS§-l±/c^>fbT;i/^^^ 
A^Wb^'J^Att^rjBjaSttSCi^rfltS. $ 

[0 0 6 0 ] COmS. V?t<< 7WR±tc1&M]iSi&rt 

10 So {Bja«fi^^7rJBO±CcS!UTR6*3-ttS»20 
7 7Tl(t7>F- Trt&SfMSSWb^^aJWk Wtc 
»S U< »T> K-^©GaNir4C4*ffli l/C^o 

F-^X/c^b^^b^9¥^cD?f§ 0 B B 14^J:OM 

IK* 1 0 0*>y* hD-AtUL 10/zmJ£TF\ 3 6 
L < «0 . 1 umJSLL 5 MmfclTCDIRW-CfiSfi 

[0 0 6 1 ] £/c, «f2©^97TJitt^9 ^ FJTCB 
20 tt<, G a NiStfWT 5fc«>OT*H t T4«^, 
A 1 UJtOvtttfO. SfiTFOAUGa^N (OS 
vSO. 5) i«Ci#»S!Ul>. Al'SSifcCDvffi 
#0. 5*»iLSi. *S»^Bil^<fc0 *>t?U5fe» 

[0 06 2 ] »b»*fb^«Pl^M**«ffl 0/cp n«£ 
30 WfSSJBR^WiLttt, ><*:7t-JB±K:, nS 
ftfb^y^ArjBJSl/teWlOa^** Ml, niift 

[0 0 6 3 ] »b# 'J "J AJMMWtB. ^#B«W* F-7* 

40 & i'^fao n s»b# y -5 3 *tz>ms 

B, nSF^OhiUrSi, Ge, Se, Te, C 

f^iiiA-r-sciw^ui^ — pssfbtfy 

Zn, Mg, Be, Ca, Sr, Ba^F-7'$# 

5o a^b#y>A*{b^«*aw*«. pSFwo« 

K-^Lfc*:W^ttpffl{bL/K:< l^fcabpfi F-^> F 
S^{C<fcDT--;ur4CirpSfbSi*4C<i:*i»a 
50 [00B4JWCC. ft3 6 5 nm*»64 0 0 nmfelT© 
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p&m&m&s* i o i7 /cm 3 *ionw^^ • 

#U*A (InaGa,.oN) t^ot, JR/P# 1 0 0 
:*>^* ha-A«±i o 0 0:*>^* hn-AfilT, 
I n0ffia«O<fct)£>< 0. 1 WTitSCirffiSl? 

S % Ge, Se^6aJI?Sn44>ft< ifc— «r*S B 
If ilt 10 0t>^ Fn-AJ£LL 1 0 0 0t> 
WFP^TWSK, HtcSfSKtt, 2 0 0 10 

*fc*f*L/<tt2 5 0*>^* FD-AfilL 7 0 0^ 
hn-AJSTFr**,, 

[o o 6 5 ] mmic. nsift^/y?Ai, ps»t* 

Jg^5x l 0 17 /cm 3 «±CD^t^>> J ^A • 
A(In^GaxJN)r*ot, II^l 00*>^ 
XHn-AtLL. I nOi^iO J:f3^< 0. 16TF& 
-r&C£r&j3 6 5nm*64 0 0 n mJMT<D9ISW#CC 
*^TiK»*CC»J6rSC<!:*Jr*4. «C*5, nS^ 20 
mtteSi. S. Ge. S e*p6jBIRSftS^tt< ifc 

[0066] as^wcciifa^iwr i utg 
4i36ccai*3W<ST , s**«rBi«:*a. ctiit aig 

aN. I n A 1 NCDlSfittCCi 5 iJiiBStlS. A 1 G 
:/x*Jl/^-©RHSR*>6A lfiatbCDlftC^^!? FIB* 

&CA 1 **tfa^b»»<b^»^«c*?gtt»<!:-rSi» 

«W«fc*HttCC«tr*«*«^«. GaNrSffiliC 
SfcSO I nt^S*4K»t«l«TOBA3JOTW 
fcGLkU «ittf I nt*>-r*«:dt?GaN*TgttJB<i: 

"C, InaGa^aN, I n S G a x . S N<£> ctM. Sfil 40 
££>0. lfcTF. Jf$l<«0. 0 5«T, 
L<&0. 02«T\ *fe»*L<»0. 0 l«T*CtE 
St^) e ttfe, CCTInGaNittAl*4<SSa 

[0 0 6 7 ] 3 £>&C V ^WfCjWfflSnS^SR^F-tt, 
InaGa.aN, I n 8 G a*_ ^N^WT-SSttJB 
KjgUT, AUGa^xN (0<X^0. 4) ~C$>Z>m 

{tmmt&m^mftzmisx i>&\,>. c^Ai.Ga,., so 
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C<D£*>UA lxGa a _ x N(DX«i^0<Xg0. 
H***?*0<* 0<X^0. 2©«H*sj:gff*L<, 
0<X^0. 10D$iH^«*>»SL^o 
[0 0 6 8 ] 0. 4 < t0tA*^iAlxGa l .xN|ip 
te*^?*#A9^TlH8fflCC**. *^**#AS£ 

5/zm«T\ 3 6Cdff*l/<tt0. 3/im«T, 
*O<«0. 1 /imWTOlItM-r^c 0. bum 
*S^5iA 1 mm s bt&'J>%:< bTfc, Al x Ga u _ x N 
^£^5 ? ^#A9*>-f < &S«l5lCC*-5^6T**o 
[ 0 0 6 9 ] A 1 ©afl0t*^3e©«HCC*4»i3ft3R 
ffc£«^*l*^JB©ffl£BfflCc« t TJ&S 

&£C£#3£0t,>. nJBWJOA lxGa 1 . x NJlS:»< 

fll pUfflCDA UGa^xNCDlftW^WiWJ 

[0 07 0] £6SC£/c, Al x Ga a . x N ( 0 <X^ 

gin/cfirgCC I n 5 Ga a . s N (0 ^ s <0. 1, j> 
s, m>s)fl<ttAl t Ga,.tN (0<t£0. 

4) r*saft»*fk6«*»#*#t4 c i 1 1« 

C^fk«¥ift«Ga N«»Cffil^^^ 6 
fc*>\ A lxGax.xNO»l^»{t^«MN»*)Bira« 
fc, ntrt, p)lrt©^-rn^- #CCJI5JSR3ti"C 
Jft< , ^Tlfefi^cM$nn^^^^ 6 In 
5 Ga a _ 5 N, SK^A 1 tGax.tNOiWJiWFCClBS 

-r£ fcottt&i^, nj»«K:«flrr4*»*(c« 1 o u 
piB««:««r sw^ecttn JBMi o £>«< jgssr 

5ci3&*a*L/<, 2wmHT, £ £ b < 12 1 u 
m&.T<DmmrCJ&m-$-Z> 0 In.Ga^.N, f L 

<&SA UGaa.rNttRMWIlOJIKlBKAoTfell 

[0 0 7 1 ]ifc, n» *fcttp»«<D4>ft< ifc 

^> K*> 5r^"x*Jl/^-<0^:#ttA luGa^.N (0 
<u^l)ii ««|jB 3 nfcjBtt^FflKft <fc «3 4»fc» 
^^ttB^WLz-Cfcil^ A 1 ^Ga^NttrgfflBtC 

i^ll^ C©A l lI Ga 1 . u N«|SID<l^— «S9J 

[0 0 7 2] j@t§^«^<bT&*§^ GaNJfSO'Al 
oGa.^NHCDM/l^l 0 0^>^X hn-AJ^T, 3 
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<ii5 0*>^x hu 2>. I00t> 

(,>. Al„Ga l ..N=&atSTO«fiSaa<l:rSi > a/S© 
aufcWJCttSRO'C. A 1 jg,HJ:b©iSi<,>fe©-Cfc *7 ? 

?)«:<«,». CtittA l.G.a.-.NBfcJittaJMt 
JWaT©W»TJjJfiS1*r«,»SC<»:«CJ:S. Sfcoc. A 10 
1 . G a,.. N b G a N ittln)— i&gtTJ&g-Ct £/ci6. 
jgtST-i L-^T (,>,. -** 3 . I nGaNT*S<!:fKg# 
ffimfc^x^cltntf^e-r, AlGaNtlnGaNi 
ffitS^^-r-SCitt, A l,Ga,.,NiGaNi 

ra«^a*f¥5»^«ib«OTBoir». 

[0 0 7 3 ] GaNlMA 1 .Ga^.Nlt^WtS 

> f*> » 7x.*>\>¥-<ott^mtm&it^mm3>ft 

**fcaft«^t£*MNWtB&tt, BP*. A l©SAJt 
©iSt^t^-fb^BJ^flrCftS. A 1 ©SStb©iS . 

* *JAo^»r< a o a A&ga^Mirtca la 

[0 074] 039»Ott#56iB»^JBK:r*«t. jBtg^-B 

zmfctzm-mz a i fiftfcb©3^w,»B£ u-ct. 

*tA«JCC< l>„ ^-©fcat). A 1 ©ilSJ:b©iSt-»BI%<iS 

D&aa&StfiSK&O. LDtlJailE, LEDTB 30 
Vf (JftfrlSlSEE) *fiTStf4C<!:*iT*S. 
[ 0 0 7 5 ] jg&C. «^Ji{C«^-©»fS^-Jg©*SS} 
««WF-7 , J<iTii»), A l,Ga,.,N 
Jl£GaNlf£©n STW8«g@W>*Sfc 
t5C4*5-C§5. ^©eCnM^iWBJifiS* 
/J^ < . » $ b < «:FI«»% F-^l4l>WI (7> F 

-y) £lt. fc^-^riiWftSKF-y-rii. nffl 

a«©ffit»»*a»?a*K#ft3tt4c 
©»©attlSa«*S < *fc^»««fiftK3W*jiaE© 40 
BfcHatCfftt-TiC £«:«»:*). + + V 7a«*J*t>* 

t »»ftflE©»l » H £ . 7K«»ff tfCl >+tU7 s8S*s 

#A#<. ^tt£4>A#l>B#sjfc/5JEi**i-S. ^(Dtcisbm 
ffiSE. Vf jWrpJ-S±Jt»£*iS. 
[007 6] Kft ? ?"x*.>l/=F--©AS&a{b18J 

©awF-^tcfcow^Kmaiawi. ts^^tseB 
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S9*«»# h'-^hfc/O F*> 9 :/©**t,»fifta 
F+> ^ 7**5/|n$ (,>r> F--7' 

a^tJ^SOl/feBi;. T> F-7*©Jl£©-^-rajg 
^Sif . Maflfflltf&Stt L»'<> Ff t5 7 - ©/Jn $ t » 

[0 07 7 ] ZO-Xfm+tiKlfirt's Fdf+y y'<D'h 

st^WK-etf&o-c. a^-j^ff-r&taftcwencj: 
<3SSx**^iF-r* 0 &*» p«ij©^s3 \=-7bmmc- 

y«ciE?L^©S^ffCCj:S£«l^snS. $/cpB©i§ 
£\ A 1 GaNttGaNCCtt&LTffiiCTtfiS^. *c 
■CA 1 GaN©#«CplPR|sfi!Bj££-< F-^TSCitC 

cfcfDS5t**5fgT-r^/c«){c > at&^B©mM*j&ffiei 

*ft$fiTf*©'r»363R : ?-*fKHl/fc»^K. 

fc« «>ti©i/y-xajiife/hs<tt«jBffl«EE. vf© 

[0 07 8 ] — -ft, ^> F+> v y'3-*.h*f-<D>hZU 
Sfta»ffc^¥*f*Btea»J*(c:*«a* F-^Lfc 
*§^> felT©«t5<cfPffl*«*4iJ(BKSti4. ffl&tfA 

l„Gax.„N)B<tGaNBfCpS^*fiiB»T*-5>Me4l5I 
if F-7'L/ci§-£, A l,Ga 1 ..NI?ttMg©7i' 
■fep r *-»t4©»S*i^:*<. SS14fb*#s>hSU. - 

NB&cit^Ti£<. Mgr©r§14{b^»lSi>. miiMg 
^lxi O^/cm 3 K-^tiiGaNWSl x 1 0 1 " 

/cm 3 ^a©++ yrrSS^f#e>n-5.©cc*fu, ai.g 

a^.N-Clil x l 0 17 /cm 3 gg©+-i' UTtftSL^ 

[0 07 9 ] *C-CA LGa^.N/GaNirfift^ 
liU ';T?«K*s»^n5GaNe©53«:^< 

w«i*K-^r4. cntcjrOiis+i' ';r?^s©@ts 

*A48j3I-C*i» yr«^t«!B)i«S©^*t>A I.Ga,.. 
NB^Sbf S„ ^-©fc&HflftK:* t'JTttAl.G 
a,.,N@©fPffl!JS»f > A l.Ga 1 ..N»tt^>K 
+ * ;U^-©iSt, » * 7 7 FJg t L X Itm? S . 
F+> f 7 - x^.jm j -©/hS%^©S'fbiB»^'fb^ 
mmwmtc^mi*&< F-^urfe. ld, led© 

[0080] f*> f ■T'i^ ju^-Tis a * umtm 

> F*"f -/yx^^^-*JA*&^b«j»{b^j*3Stt 
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^©JJ$ tA> F-T'iiltB, lxiO'Vcm 1 -! 
xiO'Von 3 . S€>«:#*l,<ttl x l 0 ls /cm 3 -~5 
x l 0 1 '/cm 3 CDffiH-C$).5,„ 1 x 1 0 "/cm 3 «fc 0 
ftu<*:> F » 7x.Shfr*f—#jfc* ttMVlBMt 

^®*sf#6n{c<l»ffi[aj{cabS. Sfcixi 0 Z0 /cm 3 
iH^t. fBte^fgflKoy ft*)^ 

S feUti^t^l^ft© n ffi^5»«fiMC«^ > F =¥ 
+ » 7x*;u=F-*i*#ft^^2iHb^^*#J: 0 6 10 
d>fc»titfjfc< . 0 JJLh^ftOT^M 

*LA». **>#*0<tt7>F-:7£T££^fJHrK 

^x^j^*-^t fttf b^ttgtt^llttMfe effiffc 
DT<SnM^*^#*£<fc#A6ftS. -£©/<:#>. n 
SPF*©»©»* 1 x l 0 1, /cm , «T*a* LA>. nl 
WftiL/taSi, Ge, Se, S. OHOMH»« 
S&IVBJKL VlB^cSR^SiRf SC£7&st?#S. «fcO» 
JKIiSi, Ge, S4nS^it5Ci*Sf* 

s. c©fF^K. f=f+ f ^x+^-^artta 20 
< t»3R< t^»**»» k n m^mm*'j>te < f - ^ l 

r, /<> F*> ? r/x*.^'-^;* ftgfttBJlMb^Bj 

[0 0 8 1 ] «_h, jBttT-JICC^Fttift**?* K 9EB F 
-7'-r-5i#^-{cot,^rjai^J't/&i, /<> F^> f 7"x*;U 

^-#**^WBte^b£*£iymw£'<> f*> ? y 

x* ;U=F-#/Jn 3uHtMft^*#l <b ©^*6f5 
[0 08 2] ±»©atg^Jl3Wpfl8Ji«:JBBSS*i-rt»S 30 
ffiiJJl©{ / E;B£iIJD-C&-5>#, 3 6K:nJB»JK0fiSL,fctB 
{b^^«*«nS^t^^b^¥^KJ:b^-r, a 

jbkw* c t cci o , v f o&T&mmfcmtxz. 
[0 0 8 3 ] mtvsmk£®*mmtpmmsi,&miiic 

A& mztc&p SPfifflb* F - 7 h fclfttlHt^i* 
iftMr-'Vy^Lt, 7K3R*Bi*-r4Sa*f3&J»l6 40 

y>^L/fc/cWC«, ^-©SSt^iffcQ • cmtLhfc*5 

9 ft5„ *©fc«>«ia*:*i 1 IffJiLhfiTT 
Sfc&V f ©<gT#3ift*>-n>. 
[0 0 8 4 ] a«H=-Jl-r*S±iilS<0»bi»Sfi{bd«N£* 

f*»a*pw»tcjBJi£3*i-ci,»a«te. f+> 5^1 
*;i<¥-#;*:f? ft^b&Jfcfbi^NSttB i F** + 

STO6»«B»i»5c D . — ^OJiflOWCBiiBK*^:* so 
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nffiiJBiPMfSC. F*> 7'x*;l^-©;*:£ft^ 

X, F=F + ?:7x*ju^-©4\§&tt{fctt*ffc£ , » 
*2S#B©75"© pSWTOWfiSSr/hS < . # $ L < »T 
^F-T'i-rSi. MflfBE. Vff?rfiT?t5C£ 

x * ;u+--©^ » ttmmmt^^-mwm<D P 

13jjS£&/.h3< L/T. A> F+> 7 7'i^Jb^-©/|^ 
fcfifl^»fb^#*fM©pS:WSi«a**SK L 

[0 08 5 ] e&^B i-T 4*^. p S*K«J©#* 1/ 
l5 K-T'iibTBl x 1 O^/on 3 - 1 x 1 0 2, /c 
m\ i* b<<tt 5 x l 0 1 */cm 3 ~5 x 1 0"/c 

^©ffiH-C*^. 1 x i 0"/an*J:») *>4>ftl,»4. ffi 
©Stf tSWfif t^HMNMM i ©i£#4>ft < ft , * r 
yr«iS<o^:#«r>«l3&i»64aK:< ihIi^k:**. Sfc« 
1 x 1 0 21 /cm 3 c fci3t>^^i^tt*5S<^5<®^CC 

>»0 F+> y^x^^^-^/hStcMfb^ 
SHb#«f»(^pSW««MI[»^> F+> ^ 71^. 

fcjff* L < «T> F-^<tT5 i**>^S&a©iSl»B*s 
-J&s^#^^b«J^b^J4^»«:»6ffif5tL-r < 5 p 

a^iffigj^^eti-sfc*. pS^fm^j©s«i x i o 

s, /on'«T*!MSL^. pSWUil/TBMg, Z 
n, Ca, Be^©JS»i*«^IlA^ IlB«SE3R^*f 
JL<, >=fc , 3*fSL< iJMg, Cafr^S. C©fPffl 
«, F+> »^x*;u¥-*J^#t»a<b»3fi<b^* 

„ 7x^;u+--*3/JnS i,»ft<bM%<b^i^«fM(c p S 

[0 08 6 ] tttCT«ttJ$?£g{Bft%{b£<fe¥3*tt 
tt. ^W®f*3iS«KCC F-^ShSJlJ&sJWS^lRKCStb, 

<o^w»aia*i/h3t> (#f*c<«r>F-7 r ) its 

i^F-7'LfcAlGaN£, T> F-?"OGa NH<b 
■Cfi^B^fiSb-fctl^. A 1 GaNtJS i & F-7" 

i/"ct»*©"CF^-ior*-T%eaiWK:ar**. 

(id<T->>' + JU©<gt,iGaN©e^ : (C^^4. GaN 

ffistf«:« f^--^*6!Bj% F-yL-rc^ti©^. ^ffi 

!B3(CJ:4+ f y T©tStSL*SW&(r». ^©fcSMS^-btg 

lbJK*5]S < % 5 . c ft tiff j& l- fcH^TG*?- *'xo^f 

•3, «K*j&5/JmS< ftS. §6(C, /OFft?^* 
Jb¥-©^*0»A 1 GaN©E£i&^{CnM7*5!f3s£i$ 
t«ff«:F-^"r4 4«!l*ttS6K:^*<ftS. EP^Ga 
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Ntpik&fto-rzm+lCjz^-ClZ. A 1 GaNtpK^Sft 
4nSKF*6«-f (CODJS^S i ) <Dt!ffiL«:3*d>4 
SW4. U*>OA 1 GaNB<DJIS^|nI(C)tflyrM*SSP 
£T>F-:7'4T4<!:S i©t*a**WCC< <ft4© 

%)\,¥-&ttt£mitmmt'&®%mwt>^ f*> ? 

**RRl/fciI£4>arcbfc^ai*»J . F*> ? 7* 

;l/^-©*#og{|^^b£^*{*©*<i>«$ io 
K, pffl^WfttSK F-^L. «aS£:i>Sc<T4 
*>. *St,>BT>F-^i-r 5Ci*iSSU». — 

F*> ?:/i*;U¥-©^S£Sffeft*fb£*MNI 
flc«CnS^*e»Sr*< F-^LfcJB*. WaLfcWft 
ttK©4fti£ 4 T 4 C 4 ft t? # 4 . 
[0 087] IMttt^*flI^fc»3^^©*§£tt. IB 

SRy'nSffltDlSI* 4 4fc£>«: p 3S*3*ffcRtfn S 

1*4. S^<*JB±«:xvs „ $ y > y&t»Jl2JK*£& 20 

i-jc j: >3 a u . a 1 ^-e-tve^ifflt^Bfao^tto 
arr (cfK%m»a o are «t 5 * - - > y-r 4*\ 

&l>«£H?SJBH*£JI&fb!BJ& £©flffl***fliH4 C 
i*5Tt4. fe*s> pSGaNiji?SU^-i^^ 
ZtiZ&mtfnt LT«. Ni. Pt. Pd. Ni/ 
Au. Pt/Au. Pd/Au*##StC9£« r 4C4*5 
r#4. nSGaNi*?* ?**i&6>*i4* 
ffi1#f44UT«:A 1 . Ti,W, Cu, Zn, Sn, I 
n*©^£L<tt£^*^K*tf4C4*J-t?* 30 
4. C©<fc i 5tC^E£§nfc|%^^?r- ; g-<D$SMffiT4 

-?-©*D#«tJ?£4 UffiJB IttiO. 
[0088] LED^-v y-¥>L D3HF-4: LT*iJfflTr4t§ 
^RKSn/c^^-fi^-^f-f-f^^FSI© 
MmST'u- F*i0i£-r4y-Y-»d'v-{cJ:O 

x^-*S05. 4>4^». 5^©^-f Fit#£« 
itiSM8l|-r4^ W w'-KJ; »3^^x^-{cffiJ6 40 
Tifflc^^^'C^^'O (»*) ^^.«iSitttc?l 
I,*te8t ^CCi^T^x^-^fiJ^zgtfc^x^--*. 

^t^J*5»«tf* 4 L E D 9- v rftt tZV&XMttfc 
J?X<?tf4C4#ST?#4. 

[0089] xmnoiz&tgiBiicid^xmeLZk&^isft 

4#aL/t3 6 5nmtU:5 3 0nmWT»SL/<, 
3 6 5 n mJiLh4 9 0 n mtTFrt**?* GO. 0&m<Dfr 
4^S#4»£tt. ±£L/r*J'Wr*43 6 5nm 50 
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JSLL4 0 0 nm*»*«J:»3»* S/c. »je*?-tc 

feM^?€r#®-r4J«-&«, aJffl&e<hZ 4 0 0 nmJW 
±5 3 0nmJ^T* :S jffSU<. 4 2 0 n mJiLt4 9 0 n 
mJ£JT#<fc WSbU, H«B6*!W« ITLED5";7' 

4 st^it 4 ©$»*£•€- n-en J: o ft_t 3 -a- 4/c*k 

{J. 4 3 0 nmHl4 7 5 nmHT*!3 6*C#$L<0. 

*«9i* sfe?R©»#*Hi 4 i< rmm ottm^iastt 4 

Jfefc;*-'^ h il-t^E 5 JCtt^T. 4 5 0 nm-Wja^Cf- 
* £8FO%3fc# L E D f- -j 7frh<D%dt-e& 9, 655 
n mttja&C b-^^»iLE D -y ->-C® 

[0090] (mntevj*- i o 3. 203, 30 

3) «*HS«Sttr*4i«tt>7-r+- 1 0 3. 2 0 
3, 30 3tUttt, 2&3fc^PT?;&4LED?--.y:7*&4' 
©#6:>fcfRT- 1 0 2 , 2 0 2, 3 0 2©lSi©^-i 

©*5jJ?#>6*-i4„ me^SiOrtiO. Olcal/c 
m'/cm/'CaiifiW L< . <fc D*t?£ L < «0 . 5 
ca l/cm'/cm/-CJ^±-C*4„ fHWttt 
i'*^ffiO-C^tt'7-r + -©eS«. *fSU<«. <i> 
10umM.±. 04 5 MmJaT-C^S. C©«fc5^C»S 
t4 1 7'Ti'-<i:L/-C*»e i J(C« l ^. m> T;U5X 

tfimtfhinZ. C©«t5^Stt'7-f1'-». SLED 
^ ^©Sffii . > • y - FSl>*v -5 > h • u - 

^iK3l±4C<t*i-C$4. 
[0 09 1] (7>?>h ■ U-K105) • y 

- F 1 0 5ii, 0 2?:ieSSl*4 4>©-C4) 

o. ^^**> F^s^ara*g-r4©cc+r9-^A*$^ 

Stt4»^B. iaSl/rEIB3*WS0<O|fi*y-f5i--F 
/!p 6 ©^^ «fc 0 ®fK.^*T-r SCi ?:R*±-r 5Ct*iTt 
4. 

[0092] vi;> h • v<oijvzr^mm^xmt 

^J; < J5*f3H±4C i*i"C^4. 
[0 09 3] ^7t3g^l 02iv» h • y-F 1 0 5 
©* 5"<b©««««HMI:ttWI8tt^{c J: oTtf ^ c 4 
#-C£4„ *(*WCC«, x^+->«fl|, T»yjPWnK» 

7> ^ 7"St*47 i-^^^LEDfi-^j: 4'(C «fc 
«5-7^>h • y-F£*»3-tt4i#KW»WK:«ttS 
#4/c*(C«A g-^-X F . *-*>^-^ h, ITO 
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tK£u mmicmmmm^mtc-ax'b^K corns® 
a®&3«. o. lSJiUbo. 8s&.r*mtn,\ * 
fc. -7^> h • y- wMW&jtemmmt ur«3 o 

0 u Q • c m«T^»S 0 < . «t L < fct, 3 w Q 
• cmJirF-e$>£ <> -7t7>h • y-F±tC«$!© 

0. Olcal/cm'/cm/TOiWJK 
«fc«35f$0< « 0. 5cal/cm ! /cm/'aib-C 
4>£„ cn6©^$ril/c-rWI4iLT«, ft. M, 

[0094] (-{>t-- y-Hioe, 3 06)-r> 
i~— • y — F 1 0 6. 30 6iim • >;- 

F 1 0 5 _Bcg2S3 tifcmmi- 1 0 2, 3 02 tmffi 

$titcmn®i'7-< j r- 1 o 3 toMM.timmzmzbo) 20 

**«WE<brisfi5S*J*4. AflcWtcj*. -7>j7>h • y 
-F*»e>IK*i*K:fi£-3r. • y- F© 1 ?-^- 

*'>fw>^3tf£ffi®©ffi«£*t <T£C£ft£'ic 
iotvi^h • y- F^e>ct0fK4a/c( , >i-- • y- 

SL/Tl. 6 StLLl 0 SOTrtWSLO. • 
y- F©&^£«*©^tKK^J5R3tf£fc«>K:tt. * 30 

ost> y - f 7 u - i*<Dm&*w&T?mbxrs%mz 

fiSS tf/c&K: >± - • y - K±aK)-W*ffl-5 CtK 
i-jtiiJtttjg^. 36tu*. -(>•*--• y-F 
*tj a a Bf$.&> ffimjjftip h ms.t z> c <t «c <t 0 w 

[0095] Ais-f - ■ y-F«. mnmi 
ih> ens. ^mj^msi.mntbx^ 3 40 

00 uQ • cmKTWSK . «fc 0 *? t L < «3 m Q 

«. m> &A<om. mxnmRum. &. 

[0 0 9 6 ] O-T^-r >ySCl 0 1 . 30 1)$^ 
(Cffll,>?>h53-f y>^»10 1. 3 0 1 £«. 
;U FSB** 1 0 4 itigUtC V • y - F©# ? 
tCRtt 6*1 S t>©T* D IS**^©**©^ <<!:*>— 
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3. y r*m. £/ y =» - >fc £o»«tttc«tifca*tt«f 

Wr>. *fc. #l»II©S**«£#K:#fe« 
#&Sft#**flit> 5 C £ CC «fc oTfe»*iSi5 $ *s C i 6 

[0 09 7 ] (*-;U KSttt l 0 4 ) KSPW 1 0 

4«. ftftm&<D&mmmc&c-c?&£m*i o 2. « 

mi47W+-l 03. S*««3&«d*Stlfc=»— > 

•c#s. *-;uF2Bivttt. -tsuammzm^-cmmz 

1 0 2^^147 ^i*-^(cSf^£3l*iiac3tf&l> 
*'7^%£-©jg7l£tt^gW-c?f^3-a-T^J:^ 0 s 

#S*s. *-AFfflt#«:ltlWW**ffS-e4Ci«:j:o 

©^fetiaisfflij^efflajsnsM^fr©^^^ 

[0 0 9 8 ] £fc. **iT^F©fet?6 ; S:Rr±U=i> h 7 

[0 09 9 ] -t-^ FSB** 1 0 4 zmm<Dmmc-f2> C 
o-C. t-AF»Wl 0 4««81RJBL/i:*j£-C4>J: 

> £■ ommkicmtitcmwmffi&i&giiMrt i-^ 
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am*rc *>at*««-<»»#»*k 3 
xanzaxmtfi* o^&i»«eiait ft 

3-fw>^£*l9C^*JBl»'rJBfiR3l*-C4>fi 10 

[0 100]ft*5, m3<DiB% ! *r + l'Z'(-? r <D9&t#-<f 
F*JBfiR3ttft*tett. ia.**7^T*5S*tt 
SUM 4 4 • F WWt A u *> A g y v * S 1* fca /< 

[01011 (Sffl*ffl7Jl/*7-%7fe^g) #&BJ£ffl 

t»TH 4 ©an < m$mm&i$&&.u zvaam tmnism 

a^Jl/#5-38:)fc&g£3ttftC£#rftft. B 

») . G GB (WfeJfi&CfllSk&Jfi) 20 

[01021 ft%&*<D&M<Dtc#>lC[Z3iytm*i>RG 

B{c*tft;-r^< -en-en. ^tt^x^-itcx?^ 
woj*wr 4r©»«aJ4 o 2*mm,z 

# ft C <k K J: o TlBSrr 4 AftflSM ««Attte i> 

CCt£WStt£<:£;AS-Cft&. C©<fc "5#8fSiS4 0 2 

B, ¥^9x^-^jm«>¥«flc7 r ia-tEX«iBAld4 30 

[0103] JWWSJtCtt. KffiJaM^£*t©a§1IMM 
ftfc©-e£>ft 0 

[0 1 0 4 ] S«±4 14K, /t?5Ti404, £U 
©n>*>7 hJf 4 0 5, S1C977FB406, 
«^4 0 7. 3£2©*-7? FJf 4 0 8. RO'Sfl 2 ©n > 

(CSOK^gt L/ /clKteBP* 2i£Ztclt>m 2 © 3 > # 40 

[0105] C©#«3n/dg»©#63£&-?-a><=>©3fc 
W 3 n/c 3 - f-f > ^354 1 0, 4 11£iEg;*#ftC 

[0106] **0|{efOT3ttS*^*|Hfc3-ttfta|£ 
3K*<i;x;%-B. ifilK, m'",7tIS. !Sl©=i># 
*Mf, Il©?7-; FB. mi (DS-t^SUtt 50 
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^aa?#F«jajscif©ffittJB. fB2©*5?FB. $ 

2©=3>£f FB£JB&cWUSIl&!y : Jfr 2 ©=!>£* h 

<L#srftft., fi^xn-©«iso : l203>$}' 

-r#fe*^*? -eft c £#-eft ft. 
c o i o 7 ] *&. »&3fi^»e»©iBt&**n-«'n 

6i'l:M/t^3©3>^^H, H30d'7^FI, 
,t»l <fcBIIfcftffiJ$£WTrftlj!2©t£t£B. JS4© 
zg&^x^-B. X;b-*-;l/Si*^OtIl. Hi 

2. ^3Ro*^4©3>5f * ustc-en-ense^stw 

OfWteORjR*** LtJ: 0 *©flcW»K:ifi(,»t§teB© 
F+> f «fc *)at»SttJl©^> F*> f 7' J: 
DkisK 3t!"r$>ft. 

[0 108] $7c, »*»*J»l»3n)fc<!:L-Cfel636» 

*>6tttHsns3fc«fiSc8*KK:ftmsns. *©fc«>io 

©^6 4*«CAS*U. ffe©!S#8B#*fc*4>|fc}fel,Tt> 
ftJ:5K:jl;tftJ^j&*ra^£Cfti*^*ft. C© 

efc 5 eriws-r s«^iHCG*r *«HjS*rai»*i»±* 

«.»ttffi*TSfc«>K:»3l£»4 1 3*RWftC<fc*iJ:0Jif 
at#»4 1 3BH§fe^J&^f(lSt^«^tS*6 

iroswawwJJBAsnfcWiiBSc^*^ * 

fti-*ffl(,»r^«*fx^-©«S±fti*{CS^£SP© 
»36«**'aHLfcBfaBKttir*C4t?a*BS4 1 3 
& C & TWA 3 ft C & IPC ft * . 
[0109] «3G»Rtt»#* ; f±«:raBaW&& 

©^iS'j^* 5 f^sn/c**7^, ^^vi7, Ti^m 
■Y +»R. ^ tr*;u*1»i!©±{cfflKffll©««*fflSiJK: 

.»BS L T *J ffl $ * & C 4 6 r ft 4 . 
[0110] #&3R*Jj(ft*^Witt*3»fl:'5 x/%-*Wffl 
U7c7;U*7-^^g©JS^. Mt^KB liSSRCi 
{C«3taJ*>6©»C<J:orS^3nft»fe3fi©3t:«:&Hl 
-rft«7fc=B?»£, »J©IBfca»»€><iW6K:j:-9r»ie3ti 

ft *^bj (c mm s n ft sse»<o* *»ai-r * <t 
^-en-en3S!R-t-ftc<t*s-cftft„ sjfei^i o 2*»6 
-e©ss&tH$nft^B#fe^^ ; &»tH-rft©r-, ^« 

#^x^-©»&^«lS«»e*36*»-€-0* £SfiTft 

ft«t i 5^3nrc^ft„ ^7&B!iKtcj:o-re^3nft 
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*fc»#feSyfcJ:gfcl«fr»*n£c>. ^©fc&. RGB 

its nzm±.mm.wm.v/xj<2mem*-&H s wc 
«>©*ji5]ss3-e'rt«fci>. 

[0 111] Se.ic*/c. aMWl»±«3>F7^ F 
fiLh&£*©/c«>fCffi:)feg|$4 1 3 ttBffe^©^!4S.!>*/X 10 

So 

[0112] C©«fc5&#KfciSg«, S^^fPCDilS^ 
»2 0MmaTit^Ci*5-ct, ffeftSlkDtfrkRg©^ 

»1 00 0 0li£< CD^O5?r^tf^^g?:0R£-r^, 
Wn^M-P$M£&MfS.<iC£ Tfetf »E>©4>&1,> L E DSUr; 

[0113] (it^ng) *¥m<D&ymw.*mmhic 
ssit^ci^s. bp*., RGB^n-eni^ 

F©SI^fctt/cmc<t:&LED«7rc 
HJ: «)<£>. J:9ii^»cfife^i^3i±*c£#-e£ 
3. SH^-/*- F£ffl^*)i*TSfe«&<»:£jSfe 30 

©«£«: *$ C > r « R G B Sife^ <b Jttt L- T Stfjt*ffl CCi? 

Sfe(C«t4S^-C*53^iSfeK:L E D*^©mtS-rS77 
ffl^ft&fCfcoT, RGBOIS*^*- F**S|5##JK: 40 

[oi i4] *§m*mmutc&&&mt'*iwj:ft%£i 

£5Ebfetf6£&<f C£4>"C#.5. 3 6tC, RGB© 
±3-£*C *{*#J{C«:, $JWKIt>5ti 



IMI* 10- 190053 
• 30 

* * ? «: l e d 9- v yRzfmxM'gzwim. 3 # 

LE D ? 7' g #©#£#&■ ttHMM 
Sic J: *) fttfrf S C £ ifi-C # 5 fc#> «fc 9 

[0 115] C©«fc5«c*»W©«*y^*-F*2« 
JJSILfeLED^gt. LEDt^gilgKlKi 
^Stt-ZclglSllpIgSi^W-r^C itCj: OLE D&nggg 

^-F£fflt>fcit^itg©l'3<i:l,-t, RGB ©S^ 
^-ftf- FKJnx.rSfe^7t^-C^-- F*ljfi«i 

S-efcLED*S%S©«B|«BE*«9irS. L E DUtf 

s. jg«6iiK*»6©m^^i/^K:«fc-3ra^©jBflfc^a 
tbttj, a* 3 ft sa^?*- # B#e*jtct stt 3 # & 

RAM (Random, Access, Memory) 
£, RAMfCfett3ft£f I -£#>e>-&#fe)fc£''i'*- F* 

ffi^«.„ FglS$IJ®IiaS8«, RAMKfBfSStiS^-^* 
F©^*miBJ%amtLT^-;U^«^|iJ 
^J-T-So CCt, e&*©^=£:tf RGBS 
^36^-/^-- F©^';bX{f-f-^r^<-r?,, y^;U^iS4(S 

<t ^ KSfe»«*y-Y F{c^-;l/^M#*iti*-rS. 
CtXfCiO, LED«^S©e&3fifiE«-*fl^-j-5. 
[0 116] IfciJot, Sfe3^£#y*-F*B>TM 

flP@R4 0rCPU*JJlBft«i4Ci3**faL.C». 

f© F^-f^-ccA^jsnr F?-{^x-f 

[0117] *»?8©«*y^^-- K*ffll>fc»I 

©l e Da^s^^-r. L/^afe^*^^ 

BTtB*^^^^- FO^^uaSfflOLED^g 

gi-r-5»ci4>f*€> 0 ^ftWictt, •fe i ; i ?Ar#r§3 
nfc » F V? a • r;b s a • 2» F^m^ft 
R^^IBKWffl^tiSaMgO • b L i ,0 • S bjO 
3 :cMn, dMgO-eTiO, : fMn> gMsrO- 
hMgF: 'GeO,: i Mn^6jStR34a-5>ii»i: < £ & 



(17) 

[0118] GHffl©LED3l7nSB, &mw<D&dc# 

m»ifiWn ojm & -f -r * ^ w i? t -r £ c <t &-e t s . 

t£3-&£R AM (Random, Access. Mem 
ory) i, RAlAlcfflM.ZftZ'f-S-tohZ&bitJ* 

- k *Bf sow £ ^ tcj^aj <* a * tc£><D<mmm 

f>^§nt. *S**-fa|--F*ji&E*TStt4 F9-f'<- 
t*|x5. KMNSPIslIKH:. RAMCClBtf-Sn^-T 1 - 

[0 119] UfcWot, eif©LEDSSS«RG 

#Si*iCiSffi«ffl^-C#-5. ^©fcfe, gcffiKRGB© 
f&b%4 a!*— F ©ISUfelcfls 6 ft i'©ftl,>f^7' 

[0120] (ffitK#&£«a) *»B©*8#*BK4fflt» 

-cm 8 ©$p < s(xi&)^ai«4tteE-r s ct^i. 

[0121] S8ttBf£ft3RT£> f&MHR^ijfr^WK: 
■C. J%ft5P^©4>fc < £ fc»*»#>»t;tf y A.mt& 

>pt& < t *>-«oa*!»«««WT4a*ttSBtt"r* 

4. C©«fc5&®tt#fe:fcgS©ii§£. «3te«»*3— ?• 
a > i/SB8 0 8 -^^«±©»SL^- h 8 0 6 (C£W <* 
-<>y-*Bgi*K»ja.V- h 8 0 6 t,c 
mitj:£2&is- ht£8 0 IKJBjSL*-* F«*f*flr 

#0l£3*lfc:3©^tK©#f!S«8 0 3ftKLED^ . 
^7 , 8 0 2^1St5. LED^t/t^tt-''?*-^ 40 
£©1tmW«iI£IDlo/cf£. K36««*xjJ<*i/»IB4 
I^UffUL EDf ■?7'8 0 2 tf8HB3hft:Stfi 8 0 3 
±(C3t«3-ttK*«W*iSW3nA:3— f v >y»8 0 

Sttfclfcfc^Vsf-- FB. 7i";jHt«36«8 0 4©S 
H{cx#*H»aBtt£-CBSStiS. gft«8 0 4©- 

^©iffi±sc«. et*6i»±©fc»sfe«&jw**£ws 

ti/c7 -r;i>AtK©J5*f@8 o 7*EH$-t±T«>.2>„ |5]& 
(c . *%«®K9ffil£S*> Aft # <f * - F $ ht 

t»&t»4iffi±tc hmmmt 8 0 5 *«t*«*3te**ftj± so 



nmW- 1 0- 1 90 05 3 
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ii>a i> >ffi*#2£ft§sg ttscim?!. 
[0122] setc. *awtcffli>&ti*a««m«cin 

V^A«r§-< ? h <) OA. ■ T^S-^A • #-* 
i&£B. ^tft«8 0 4©iffl±tC^a©Sftf4jSStt 

/< * - > tf&ft $ titcffi+mwrn icm^&x s 

HJT&#. *^B*j*WIQSfl»l©*(cPSS$n54>© 

[0123] 
[fUfeflfl] 

(£fflfflf 1 ) *#S?H©fSft£Sg<!: it, h • y- 

F©# v 7"F*3iC|HSS Mtc LEDf-^'t, LEDf? 

£.c*-^> h • iJ-F4-f->^- • 'J- F ©*!>&< <tfc 
F*BfiS$-ttfc. 

[0 124] LEDfi- ^©AftjBJ&i^a < <b <bmt# 
VVJ*&1kgto*mtotL-C1£&m&l n„.„ 5 Ga 0 ., 5 
N-C*0. i%36f - f*s 4 5 0 n m©L E D ^ 
fflUfc. LED^^U iSfe»S-tt^7r-<+'3^± 
KTMG (h'J>f^*'';^A) TMI (h'J^ 

^;l/-f>>'a'i7 A) gf^XRy'H-^h*'^ 

*+ + yrx/xi*tc»L. mocvds-cim^ 

A^"t^^«t*fi5aSS t5CiKJ;») JBfiRS 
FwOh^tOTSiH.iCp.Mgi', 

Mb*' ^ 3 > * f h ». ^-;F1 

?FI, 3>$^ UtOlfflK 1 nGaN©Stti*i 

tcttffifirmbjtf u ■? A^<*^ffjg£$#vN- ^ risi 

S-tt-r**. *fc. pS!¥*<*tt. fiSDt«4 0 0*Q!Jl±" 

[0 1 2 5 ] liM 5»*l/fc»Hy-F:7 b-A©5feffltc 
* f ^WT'5>v^> h • y- KtcLED^-^7'?:i7i< 
+->«}fl|-C^'(^>f r -Y >^L/c„ LEDf-;7©§l 
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mt h • y- krov>^- • y- Ft. s^e-ft 

[0126] — 3>*$JWtt, MgCO,, L i 2 C O 
3 . Sb 2 0 3 . MnCOiZffl&tLT^tl^tlS : 3 : 
1:0. 001-0. 0 5©*;UJ:b-Cffiffl-rS 0 -S-ft-e 

:H&WGc£'tCf§«>.S. SUB* 1 3 0 0 •C©fiKCC-C^ 
"t#j2B$|B«iiSU S6tClBR»HSl*5 6 0"Cri 0 

«Kffll,>6n4MB,L i.Sb.On : MnS*ft» 
[0 12 7] B&ZtitcMg^ i.Sb.O,,: Mnf 

%mw 5 o mssis. x** s^wig i o o assist j: < m 

■&LXZV5-t$ittc. C<DZ V 5 -%LED 
■&mm$titc-?y^ h • y - F±©# ? ^Wc&AS-tf: 

fc. ffiA&, »*»«3&j**3tifc«jii* i 3 o -c i m 

0 m ©*^W©m^S*$WT SM*ttSI5M£ Lt3 20 

tt. LED^f t/tClpJfro tf3feD»^ * < UX 
*5. -e©i*. 3 6KLEDf-»^a3e»lt*j«Rj£ 

JSSft/t y- F 7 U-A£#A0®3fettx 

£Af£, i 5 o °c 5 book rut $ ate, c *> u r j&s 

m^S©^-f : ^-*7-KJ:«?**§l5*s||fe^(2<lr 30 
fe(,T 

[0128] L/T»6tl5tv-tf>3ffe3R*$«36Dj|6 

F©ejs^*aH3£-rsifettjS (x = 

0. 251. y = 0. 088) XS>-r>tc. gfc. Wtjt 
mi*, 7. 4 lm/wt*^fc, «*&CCV.?gS*flt£t/ 
TfiK2 5°C6 OmAjiS, SS2 5 'C 2 0 m 
fflK6 0'C9 0%RHTr2 OmAiiScD-SSSiiCCtelri 

Tt>5 o o«meaa«:4Bi,»'rfe«)i&B«tciBH-i-sse 

[0 12 9] (J:t«M 1 ) S»S45Mg0 • 3L i 40 

Lfctwi-si. mnmi tmmicLx$mm*- f®» 

rtt?e«*JSE<t 0 fcB^rtHz' n ft ft S © 4> * o ft. <£{t 

[0130] (HJ6W2) 5MgO • 3L i 2 0 • Sb 2 
0 5 : Mnf^R4 5 0fifiSP*>6 2 OSfigBiL. 
*»W©«*«JKK: (Y.^Gd,.,) 3 A 1 s O t2 : Ce 50 



1 0 -' 1 9 0 0 5 3 
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mmm* 8 o mm^m^m^mn s utiizm&mm 
i iiai*Kor»3tey-f*-K*i o ow&atuit. 

[0131] (Y,.,Gd.. 4 ) 3 A l s 0 12 : Ce 

xmtcmMLtcmmmzfflBfrc&tzzit-k.. cn*&m 

LT»6ti WHtTfrs-V Attest, 

xm-smmzmz. ztix.-?? t>%ti,x-? vitris 

^x^AJfciii^L/rt&WCfei*. ^Mtpl 4 00° c© 

-Jl>5JH/t. mmcBZMLxm 

[ 0 1 3 2 ] C 5 Ur»6ftfcBfe**Jjfc*imfett»3e 

**l*h. SI&S (x = 0. 2 9 6. y=0. 18 
3 ) . &SR7 0 9 OK, R a Gftfettj^) =88. 
5 S/c, ffc7Bfc*SJ. 9. 7 1 m/Wf* 

5|— F 1 0 om¥&)X'ff r>1c. 5Mg O • 3 L i 2 O • 
Sb.O, : MnS36«ft*»I*«Ct>«i^e»«l £[S)SI 

*ti-ene*iS ( x = o . 302. y = 0 . 2 8 0 k 

&SIS8 0 8 0 K, R a (SfettJi^c) =8 7. bX$> 

SE-»tl>4ci*»4>4. *#l«i©*R^10 0% 
£1/50 0 ^FHiUjftf^KfcW-S^ifeS^ill^fc. ^ 
SeHf^fe9 8. 4%X&V^icmifitz^cttimW.X 

[0 13 3] (3at«3) *»i»©Jfi*y-f*-F%ig 
7©$D< LED^S01iT*Sr-(^7 , U-r(C?iJi 

*>0 . 1 li^M^ttfct-^ FSPM^fflUfcWtt 

mmm ±mmcLx$tfc#-<*- Fzmis.z&tc. & 

StS^tc, I6xi 6©v h y ^x«(cieg$i± 
fc. S«£^$'-i , ^-F£li@Ki^>^||^l!^ffl 
C^T >\ > ^ ftW -3 tc. -JUC7xS- Jimmc iot 
Jl5jSShfc«i*7 0 4 t *3*{CE«l/H3eS-l*fc. MftSP 

*S|5W©-a5?: fi/> > h CC«t 0 Hfe(C*feLfc^ y =1 

>=fz.7 0 6(c«toT3©»$tt/c. -e©m. sa. 72 
ftmx-i/ y 3 > ^rigg^t $ -a- l e d m^mzftrnzi* 

tc. COLEDS^Si. A^3n5i^f-$4-^ 
KJ(CiHtf.$1±-2>RAM (Random, Access. 
Memory) RtfRAMiCiBteSftS-r-ifrrtPeiSft 
^'W * - F *ff^©BJ ^ $ {C**T $ # ^ to©PtiHfi^ 
**»T SPitllffHJfflJUSSi ^WJiSllSg© tii^e-^r ^ 

-£^fflx.fcCPU©IE9&^|g<!:. 4SSlfi«JtcS^S-l* 
TLEDISSI'SrMt/c. L E D«^S=&SS«lS# 



35. 

BUL E DSSTiigm t LTHMirC t £ C 1 5rfit!2 Utc. 

-[0134] (mmm4 ) ms&t b-cmvm& i n 

,..Ga,.,N¥I»T*0, i^b-^46 0nm 
©LEDff ?7Bl>/c„ L E D ? v 
7r-ftlfeJ:KTMG ( MM ^;1>#'J -2 A) 
TM1 (F'J^^Myya^A) ^mrtXRlf 

F-'O F#*&*+ 'JTtfXi^Cjfcl,. MOCVD 
ftrgfttfy A3Mbl^¥aS&£fi£Jg;?t!-£C iiC<fc 

O^fiS^-ti/Co F-A>h#xiUS iH.iCp.M 

KB- hgiCDIfflK: I n..4Ga,..N©ffite 

StfLhtcafflarcafbtf y >>Aiiaiii|:«w8*^j ? 

5fc*fSft3nmittfc5. S&fC, pi^ift 
«. J&Mf&4 0 0 I Ctl±t7i-Jl'Stt*S„ >Xv 

*y>ytcJ:0*««**n-etiJI5JiS31±fc. CUT 

fcSL **KJ:g#«;*1*l63fc*y-£t/rLED*?:/ 

[0 13 5] &y » *UdNHy~F7U~AOftNKC 
*^7^W1-2.v5>h • y-FttLED^^xtf 

f • y- FRCJf-o^- • •;- F£. 

[0 l 3 6 ] MgC0 3 . T i Oj , 

MnCO.iJ^fit/T^-enE : 1 : 0. 001- 
0. 0 5©*;Hb-e<£fflT *ti?ti<Dmit®Z#- 
;b = J^i'4Si»t+M^l/7^5 :HtttR&£*tcf£«> 
5. l 3 5 0 "C©Sft(c-r£M4>ift 2 B^ra^R 
L, 56 iC^#Hm* 5 6 0 "C-C 1 0 B$lffl£tK Iti 

Mg;T i O, : Mnt3^*WStfc„ 
[0 13 7] g tc. ( Y, ., G d 0 .« ) a A 1 s On : C e 
mX&mtLX. Y, Gd, C e ©#±SBc**fmi 

ry^-VAimGL-amicikib, 2ZM<P 1 4 0 0' 
c©«flEr3^lBliKfiRL/r«ifcHi*»fc. *RSfi*** 
■c*-;i/5;uur. gfert. #fit, fifgtcfSfcii l 

[0138] MStlfcMgJ i O, : MnS*tI2 

5 MSB. (Y,. ( Gd,.,) jAhOn : Cef»l 

6 0SSSP. x^*~>ISS§l 0 0*SgB^«fc<Zl^L-C 



3) 1 0- 1 900 5 3 
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X'J5-i$tfc. y-7-fcLE D9-v71fi&& 

> F • y - f±o* » ^icaA^Wc. ffi 
a«. iffli^fj^fcii^i 3 o-ci^ra-ce 

{bStt/c L/TLED^y -7"±(CJ13^1 2 0 

*j. =3-7-^ >^gpi;c«. le Df-vzficftfri-cmyt 

>y§P*^^$n/cy- F7 b-A£}fAO 
asCttiiK^*«Bi*«Aa. 1 5 0 °C 5 BSISItCTtMt 

iffiM*^ 6 tats-r s £ Sufc^st© - # 5 - &t <fc d 
[oi39]c *LTfS6ft;te3^TirteJW6#*-f *- 
F £ urffiffi-eir^ c tj&JWBWSfc. 

[0 140] (l9tW5) MitftWirSMe.T i O, : 
20 Mn^63. 5MgO-0. 5MgF, • GeO, : Mn 
£ Lfc«?li«ifSl4 t^miC h-C§m**4 *- F4JI5 

4-- F<b UTfi6fflr-#SC iJ^SgS-C*^. 
[0 14 1] (5«i^6) f&#5R^<!:LT*§14»aJI n 
..otGao.^N-C&O, 6 8nm©L 

ED^^m^c. LEDf^'tt, ?Jfe?^3-ttfclJ-7 
T-fflfetKTMG #X, T 

MI ( F 'Jpf^JU-r^^^^A) tfx. SjR^K^F 

yr^^iftccftfeu^ MoevDiS 
30 -vrnVi U ^ ASKb^J¥«»:?:fiSIS3 C £ (c J: 0 

■CS>€>3>3?^ FB, nfflfttSffrilfWyjA 

trrsatbt/y ^at^s-^a^^-c*?.^^^ f 

B> pSf^mtt ; &W-rS3>^i7 FB£©KCC I nGa 
NODrgttB^BRL- p nS-&*^fiSSl±^:. (ftte. P 
40 m^^Zi? FB«. ffittBfflU{C^*6%T*5Mg©!£i5! 
^j: $ ft & ^<fc 5 tc p Si * 7 f F B±cDffi^F^©itaS:oD 

^b*' y ab t . ^® £ «wrr sw^M»att©»b 

^y?AB£4s9:W-C*S. ffittB?r40 0^> 

>/x Fn-A©!gjrriiScfi3-t±£. pa»«t*irr& 

¥^fttt. fiSKft4 0 o*CfeLhrT--^S#r* 
4. ) i»f>^KJ:t)pn#¥i»ai*Stti§tfc 
fit ? * 'J > «fc ») S«S***i*tiJt5«3 

50 LEDf 3 ttfe. 



(20) 
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[ 0 1 4 2 ] ftM v * U - F 7 U-A©$B»K: 

«£•?£> f • y- Fsof-f • y- F£, 

[0143] — * m^Mtt, MgCO a . GeO,. 
MnC0 3 ^rMfJ|-<«:L-C'etx-en3. 5:0. 5:1: 

o. ooi~o. o 5<D*)vtk~ctiim-?z>. -e-ti-en© 
tia&i'Ktefcs. tro^ i 2 o o 'coaster 

2 n^mm U § 6 CCBtiRgSfttf 5 60'CtlO B$fH 

ur3tc«i»K:fflt»6ti 

5.3. 5MgO-0. 5MgF, • G e Oj : Mnfjttt 

[0144] 3. 51VUO-0. 5MgF 2 -GeO,: 
Mnl»I5 0M*gR£-7^> F • y- F±©* » 7 - 

BiCB5CC«rft„ C^LtLED?f7-±{Cfai^ 20 

^3&>6««-r4Bwr*y- Ft«»*»«)oo^^ 

[0 145] C 5 L,Tf#6ftfc£fe5fc# -ftf- FtisSfi^ 
3W«*nItB'C*-afc. S6KB«KHiO-C«tt2 5 , C 
6 0 mAIS, afi 2 5 °C 2 0 m All, aS6 0'C9 
0%RHT"C2 0mAiiS©S-SS»iC*J«,i-rt>5 0 OEJ 

r&mm&Kte^xbmma'SicMm-rzzzitimfflzti 30 
[0146] (mmm7) mitmm**. 5Mgo- 

0. 5MgF, • GeO, : Mn#>6Y (PV) 0 4 : E 

u t ofc«ji-«sBtt«6 tmmic L,x¥&t#<<*- f* 

■<■*- F£ Itffiitt 4Ci *tWB"C* fc. 
[0 14 7] (»S0iJ8) «jfet**«*3. 5MgO- 
0. 5MgrF 2 • GeOj : Mn*>6YVO, : E u £ L 
te«J1-B5lliit« 6 £BI««cl/r»36y-f F*?t&*3 

■efc. *»«6iiai«*e»3&i»*'?rffia«*f , -r*- 40 

F £ L X&mx t 4 C £ *s WC * fc. 
[0148] (HJ60U9 ) «6»-7-*J[5lT©nSI«:J: 0 
»SES*fc. if^r-TTS^ (CM) *. KlS8«rtK: 

fet, > rTk^^HM* , io5o -cxmm<D ?v-~>? 

£?t5. m>X. 7kSt#BM#> 5 1 O'CT. T>*- 
TiTMG ( h Vstf-WJtJ*) &mi\ t7 7 -f7 

mm±ic GaN<t9& -seagss^* 7 r B£» 2 0 0 

(5Sf£. 1 0 5 0'C-C. TMGSt;7>-tiT%ffiU, 
T> F-7'GaNJlJ:<)&5^2<D^-;':7TJt ; £ 1 wm 50 



1 0 - 1 1 9 0 0 5 3 
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[0 14 9] 1 0 5 0'CrW^iirTMG, T> 
^TStK^?^ (S iH.) Si £1X10 

"/cm 5 K-7'L/fcniGaNJ:0&Sni3>f f F 
Jf £ 2 <x m (DimmXf&M; £ # S . 

[0150] 1 0 5 0 "CTTMG, TMA ( F VJT-Jl 
TJUS-^A) T^-T&tf^^fflt,*, nflJJ£"7 
yh'I?:7>K-7'©GaNl, 50t>^FD-A 
i, S i *1 x 1 0 1B /cm 3 F-^U/cA l,.,Ga,., 
NJg 5 0 * > ^X F a -A £ SIB OX* &4gjR 

J13 0 0 Fn-A©iBtgT4fj££ bTfifcBSI* 

[o i 5 i ] m.m&m$&Ps 7oo*c-ctmi\ tm 

G, 7>ti741t>, nS^Wg^SxiO 1 '/ 
cm J *iift57> F-^'In„.„Ga„., i NJ:"5& 
5?Stt)l ; &40 0^->^X FP-ACDJUl-C^SS-a- 
5. 

[0152] 7km%mMtp> 1 0 50 -C-CTMG, TM 
A, T>^-7\ C p 2Mg (yJ'D^y^yi-Jl'V 
^>")A) £fflt^. FB?:T> F-^'©G 

aNB5 0^>i^X Fa-A£, Mgrfc 1 X 1 0"/an 
3 b'-y'OtcA 1 ..iGa 0 .»NJB5 0 3:1; if 7* Fa-A 

££Si:(ca)ib-r^-E.^Ji6 oot^n ho-A 

[0 153]il>t, TMG, 7>*^7, Cp2Mg 
■C, Mg?:l x 1 O'Vcm 1 F-^/cGaNiOfeS 
pffl"J=i>£? FH^SrO. 1 2 ym©)SJ¥-CRgS$#5>. 

[0154] fiSSi^Tf*. ^JR#H^ . ->*-«tg 

loSSrttcfc^r. 7 o o'c-ct-- y >^tfi\ p 

IK 0 IB b . S±B© p fffln > ^ f F H©^MK:bItS©?15 
^©^i'SMl/. RIE (Kfc&-{*>i.v7-> 

[0155] i^^>^f*. *±Jl(C*>5>piiJrJ>$^ 
FJlCDiitS^®{C^I52 0 0^->^X FO-A©N i £ 
Au£^£fjt)£te©pmffi£. •ecDplgOitC*^^ 
^ > ifm<Dk ui^iSp^^ FSffi* 0 . 2 y m©M 

5o &f£tcpm®©*®£«Sirsrca?>fc:s i 0 Ic tD 

mt3 5 0/imftO^fiti. Jtt£ftntE2 
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